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(54) Abstract Trtle 

Multilayer crosshead 

(57) In a conventional multilayer crosshead, there is no monitoring of membrane discontinuities, parison 
thickness is not constant, and as the crosshead body is not cooled and parison temperature is high, a long 
time is required for cooling during blow molding. A multilayer crosshead according to the invention includes 
pressure sensors 60 disposed in at least two positions 40,41 of the annular passage 8-13 so that the flow rate 
can be controlled to eliminate pressure difference between the pressure sensors. Parison temperature can be 
lowered to a greater degree by a cooling jacket with a built-in heater disposed in the crosshead body so that a 
blow molding cycle can be shortened. 

A throttle valve 30 may be disposed in the in flow inlet of each of the annular passages for adjusting a 
flow rate of the materials extruded. 

At least main material layers, a barrier layer, a pulverized layer and adhesive layers may be used as the 
materials. 
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MULTILAYER CROSSHEAD 



The present invention relates to a multilayer crosshead 
for a blow molding machine and more particularly to one in 
which membrane discontinuity in an annular multilayer 
passage is monitored using a plurality of pressure sensors , 
layer thickness is maintained constant by equipping an 
inflow inlet of the annular passage with a throttle valve, 
parison temperature is lowered by equipping a crosshead body 
with a cooling jacket with a built-in heater so that a blow 
molding cycle is reduced, and adhesive strength of a 
adhesive layer between a main material layer and a barrier 
layer is increased by elongating the length of a path of the 
layers after being merged into a multilayer. 

As a conventional crosshead for a blow molding machine, 
for example, a structure disclosed in Japanese Patent Laid- 
open No. 4-316808 is known, in which a main material layer, 
a barrier layer, an adhesive layer, etc., are extruded into 
each annular passage of a crosshead from each of independent 
extruders so that the layers are merged into a multilayer to 
be discharged from a die slit as a parison via a die 
discharge-outlet . 
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A conventional multilayer crosshead for a blow molding 
machine configured as above has the following problems. 
That is, since only one pressure sensor for a main material, 
etc., supplied to the annular passage is disposed at an 
accumulator of the extruder or at an inlet of the multilayer 
forming section, there is a problem that the pressure 
difference between an inflow inlet of the annular passage 
and a weld portion opposing the inflow inlet cannot be 
completely sensed. Consequently, when pressure in the weld 
portion is low, membrane discontinuities may occur in the 
weld portion, and, . for example, when a parison for blow 
molding a container such as a gasoline tank is formed, there 
is no production engineering method for sensing the membrane 
discontinuities. 

Since a valve for adjusting flow rate is not provided 
in an inflow inlet of the annular passage, there is a 
problem that variations of thickness are produced among 
layers, thus a designed parison strength has not been 
obtained. 

Since the crosshead is not provided with a cooling 
means, a parison in a high temperature state is supplied to 
a metallic mold, there is a problem that a long time is 
required for cooling the molding in the metallic mold during 
blow molding, thus a molding cycle has not been shortened. 

Further, since a distance between the merging position 
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of the materials in the crosshead flowing down from the 
annular passage and the die discharge-outlet is not 
especially considered in accordance with an adhesive 
property of the multilayer parison, when a material velocity . 
in the die slit is increased in accordance with reduction of 
a molding cycle, sufficient time and pressure necessary for 
adhering the barrier layer and the adhesive layer are not 
obtained, consequently, there is a problem that adhesive 
strength between layers of a molded parison becomes 
insuf f icient. 

Accordingly, it would be desirable to be able 
to solve the above-described problems and particularly to 
provide a multilayer crosshead in which a membrane 
discontinuity in a multilayer annular passage is avoided 
using a plurality of pressure sensors, layer thickness is 
maintained constant by equipping an inflow inlet of the 
annular passage with a throttle valve, a parison temperature 
is lowered by equipping a crosshead body with a cooling 
jacket so that a blow molding cycle is shortened, and 
adhesive strength among a main material layer, a barrier 
layer and an adhesive layer is increased by elongation of the 
length of a path of the die. 

In accordance with the present invention, a multilayer 



crosshead comprises a plurality of extruders; a crosshead 
body; a plurality of annular passages formed in the 
crosshead body; a die disposed in a bottom portion of the 
crosshead body including a die slit having a die discharge 
outlet and being communicated with each of the annular 
passages; wherein plural materials being different from each 
other extruded by the plurality of extruders are supplied to 
the plurality of annular passages so as to flow down from 
the die slit to form a parison, the multilayer crosshead 
further comprising pressure sensors disposed in an inflow 
inlet of the annular passage and in a weld portion of the 
annular passage opposing the inflow inlet so that the 
pressure difference between the pressure sensors is sensed. 
Each of the pressure sensors may include a pressure sensing 
portion disposed in a concave portion adjacent to the 
annular passages, and a signal converter disposed outside of 
the crosshead body being connected to the pressure sensing 
portion via the length of lead wire, A multilayer crosshead 
may further comprise a throttle valve disposed in the inflow 
inlet of each of the annular passages for adjusting a flow 
rate of the material; and a block having the annular 
passages, wherein the throttle valve and the block are 
detachably disposed in the crosshead body. The crosshead 
body may be provided with a cooling jacket with a built-in 
heater. The cooling jackets with built-in heaters are 
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disposed inside and outside of the crosshead body, outside 
of the die, and inside of the core. 

At least main material layers, a barrier layer, a pulverized 
layer, and adhesive layers may be used as the materials, 
wherein a length from a position, in which these layers are 
merged, to the die discharge outlet of the die slit, may be 
established so as to unitarily adhere these layers with each 
other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram of a multilayer 
crosshead according to the present invention; 

Fig. 2 is a detail sectional view illustrating pressure 
sensors at an inflow inlet shown in Fig. 1; 

Fig. 3 is a schematic representation showing the 
essential portion of Fig. 1; 

Fig. 4 is an enlarged sectional view showing the 
essential portion of Fig. 1; and 

Fig. 5 is a block diagram of a multilayer crosshead 
according to another embodiment of the present invention. 

Referring to the drawings, a preferred embodiment of a 
multilayer crosshead according to the present invention will 
now be described. 
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Fig. 1 is a schematic block diagram showing an overall 
structure of a multilayer crosshead according to the present 
invention. First to sixth extruders 2 to 7 are connected to 
a crosshead body 1 forming the crosshead, wherein a main 
material outer layer 2a , a main material inner layer 3a , a 
pulverized material layer 4a, a barrier layer 5a, an 
adhesive inner layer 6a, and an adhesive outer layer 7a are 
supplied from the first extruder 2, the second extruder 3, 
the third extruder 4, the fourth extruder 5, the fifth 
extruder 6, and the sixth extruder 7, respectively. 

In the crosshead body 1, first to sixth ring-shaped 
annular passages 8 to 13 are formed, wherein the main 
material outer layer 2a, the main material inner layer 3a, 
the pulverized material layer 4a, the barrier layer 5a, the 
adhesive inner layer 6a, and the adhesive outer layer 7a are 
supplied to the first annular passage 8, the second annular 
passage 9, the third annular passage 10; the fourth annular 
passage .11, the fifth annular passage 12, and the sixth 
annular passage 13, respectively, such that a parison 20 
(not shown) integrally formed of, from the outside, the main 
material outer layer 2a, the pulverized material layer 4a, 
the adhesive outer layer 7a, the barrier layer 5a, the 
adhesive inner layer 6a, and the main material inner layer 
3a, flows down at a constant velocity after being discharged 
from a die slit 22 and a die slit discharge-outlet 23 of a 



die 21. As shown in the right side of Fig. 1, the crosshead 
body 1 is vertically formed of a passage 1A, a multilayer 
forming section IB, and an adhesive property activating 
section 1C for adhering. 

The second and third annular passages 9 and 10 among 
the annular passages 8 to 13 are formed in a double ring 
shape. Fixed throttle valves 30 having predetermined 
throttling states are disposed in said annular passages 9 
and 10, as shown in Figs. 1 and 4. Balance setting is 
established in advance so that a thickness of each layer in 
the double ring is equalized at a merging position "G" . 
These throttle valves 30 are detachably disposed using bolts 
50 in a block la detachably formed in the upper portion of 
the crosshead body 1 . 

As shown in Figs. 2 and 3, the annular passages 8 to 13 
are formed in a complete ring shape viewed from the top so 
that a material is annularly supplied from the inflow inlet 

40 to a weld portion 41. Since the pressure in the passage 
is designed so that a pressure of a resin material in the 
inflow inlet 40 is equalized to that in the weld portion 41 
shown in Fig. 3 after the flowing resin material in an 
annular shape further flows along the passage, a pressure 
difference between the inflow inlet 4 0 and the weld portion 

41 produces membrane discontinuities in the weld portion 41. 
In order to prevent variations in membrane thickness of the 



parison 20, pressure sensors 60 are disposed in the inflow 
inlet 40 and the weld portion 41. Pressure detecting 
portions 61 of the pressure sensors 60 are disposed in 
concave portions 70 in walls adjacent to the annular 
passages 8 to 13. Signal converters 63 connected to these 
pressure detecting portions 61 via lead wires 62 are 
disposed outside of the crosshead body 1. 

Cooling jackets 90 with built-in heaters are 
respectively disposed inner portion 80 and outside 81 of the 
crosshead body 1, outside of the die 21, and inner portion 
of a core 82, so as to cool the discharged parison such that 
the time required for cooling the parison during blow 
molding in a metallic mold (not shown) is reduced to reduce 
the molding cycle, in the embodiment shown in Fig. 5. 

A passage length L from the unitarily merging 
position G of layers 2a to 7a of materials supplied from 
the annular passages 8 to 13 to the die slit discharge- 
outlet 23 corresponds to the adhesive property activating 
section 1C shown in Fig. 1. in order to adhesively unite 
layers 2a to 7a with each other by adhesives and self- 
adhesiveness of each material, in the passage length L , an 
internal pressure is sufficiently maintained, a resin 
temperature in said passages is maintained at approximately 
20°C, and the residence time in the passages is maintained 
to be over 20 seconds, so that the sufficient adhesive 
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property is obtained by the passage length L . 

In addition, layers 2a to 7a of the parison 20 in the 
above-described embodiment are described as an example, and 
the number of layers may be changed. 

If a multilayer crosshead according to the present 
invention is formed as described above, the following 
effects can be obtained. That is, since plural pressure 
sensors are disposed in an inflow inlet and a weld portion 
of the annular passage, the forming can be performed by 
monitoring resin pressures in the inflow inlet and the weld 
portion so as to achieve stable parison formation without 
membrane discontinuities. In a passage formed in a double 
ring shape among the annular passages, layer thickness is 
maintained constant by equipping the inflow inlet thereof 
with a throttle valve, resulting in obtaining designed 
strength of the moldings. Since parison temperature is 
lowered to a greater degree by equipping the crosshead body 
with a cooling jacket, the cooling time for a parison during 
blow molding can be reduced, so that the molding cycle is 
shortened. As the length of a die portion disposed in the 
bottom of the crosshead body is set so as to obtain a 
sufficient distance for an adhesive property in which 
adhesion between layers is sufficiently secured. 
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claims: 

1. A multilayer crosshead comprising: 

a plurality of extruders for extruding plural different . 
materials respectively; 

a crosshead body having a plurality of annular passages 
formed therein; and 

a die disposed in a bottom portion of said crosshead 
body including a die slit having a die discharge outlet and 
being communicated with each of said annular passages; 

wherein plural materials extruded by said plurality of 
extruders are supplied to said plurality of annular passages 
so as to flow from the die slit, said multilayer crosshead 
further comprising pressure sensors disposed in an inflow 
inlet of said annular passage and in a weld portion of said 
annular passage opposing the inflow inlet so that the 
pressure difference between said pressure sensors is sensed. 

2. A multilayer crosshead according to Claim 1/ wherein 
each pressure sensing portions of said pressure sensors is 
disposed in a concave portion adjacent to said annular 
passages, and a signal converter disposed outside of said 
crosshead body being connected to said pressure sensing 
portion via a lead wire. 
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3. A multilayer crosshead according to Claim 1, further 
comprising: 

a throttle valve disposed in the inflow inlet of each 
of said annular passages for adjusting a flow rate of the 
material; and 

a block including said annular passages, 
wherein said throttle valve and said block are 
detachably disposed in said crosshead body. 

4. A multilayer crosshead according to Claim 2, further 
comprising: 

a throttle valve disposed in the inflow inlet of each 
of said annular passages for adjusting a flow rate of the 
material; and 

a block including said annular passages, 
wherein said throttle valve and said block are 
detachably disposed in said crosshead body. 

5. A multilayer crosshead according to Claim 1, wherein 
said crosshead body is provided with at least one cooling 
jacket with a built-in heater. 

6. A multilayer crosshead according to Claim 2, wherein 
said crosshead body is provided with at least one cooling 
jacket with a built-in heater. 
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7. A multilayer crosshead according to Claim 3, wherein 
said crosshead body is provided with at least one cooling 
jacket with a built-in heater. 

8. A multilayer crosshead according to Claim 5, wherein the 
cooling jackets with built-in heaters are disposed inside 
said crosshead body, outside said crosshead body, outside 
said die, and inside a core. 

9. A multilayer crosshead according to Claim 1, wherein at 
least main material layers, a barrier layer, a pulverized 
layer, and adhesive layers are used as the materials, and 
wherein a length from a position in which these layers are 
merged to the die discharge outlet of the die slit allows 
these layers to adhere to each other. 

10. A multilayer crosshead according to any one of Claim 2, 
wherein at least main material layers, a barrier layer, a 
pulverized layer, and adhesive layers are used as the 
materials, and wherein a length from a position in which 
these layers are merged to the die discharge outlet of the 
die slit allows these layers to adhere to each other. 

11. A multilayer crosshead according to any one of Claim 3, 
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wherein at least main material layers , a barrier layer, a 
pulverized layer, and adhesive layers are used as the 
materials, and wherein a length from a position in which 
these layers are merged to the die discharge outlet of the 
die slit allows these layers to adhere to each other. 

12. A multilayer crosshead according to any one of Claim 5 
wherein at least main material layers, a barrier layer, a 
pulverized layer, and adhesive layers are used as the 
materials, and wherein a length from a position in which 
these layers are merged to the die discharge outlet of the 
die slit allows these layers to adhere to each other. 

13. A multilayer crosshead according to any one of Claim 6 
wherein at least main material layers, a barrier layer, a 
pulverized layer, and adhesive layers are used as the 
materials, and wherein a length from a position in which 
these layers are merged to the die discharge outlet of the 
die slit allows these layers to adhere to each other. 

11. A multilayer crosshead substantially as described with 
reference to, and as shown in, Figures 1 to 4 or Figure 5 of the 
accompanying drawings. 
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